Micropatterning of single myotubes on a thermoresponsive culture surface using elastic stencil membranes for single-cell analysis.
We have developed a micropatterning procedure for single myotubes and demonstrated recovery of patterned myotubes without the use of methods that might cause damage to the cells. Since skeletal muscle is a highly ordered tissue mainly composed of myotubes, analysis of single myotubes is one of the promising approaches for studying the various diseases related to skeletal muscle tissues. However, the analysis of single myotubes is quite complicated because of the difficulty in distinguishing individual myotubes differentiated on a normal cell culture surface. In the present study, thin polydimethylsiloxane (PDMS) membranes, which have rectangular holes (30, 50, 100, and 200 microm in width; 500, 750, and 1000 microm in length) through them, were fabricated by using a photolithography technique and used for single myotube micropatterning. A bovine serum albumin-coated (BSA-coated) stencil membrane was placed on a cell culture surface and C2C12 myoblasts were seeded on it. Since the cells could not attach to the surface of the stencil membrane, the cell proliferated and differentiated into myotubes in the hole areas specifically. By peeling off the membrane, a micropattern of myotubes was obtained. It was revealed that the optimum width of rectangular holes for a micropattern of single myotubes was between 30 to 50 microm. Furthermore, by placing a membrane on a thermoresponsive culture surface, recovery of the micropatterned myotubes was possible by lowering the temperature. This method involving the stencil membranes and a thermoresponsive culture surface is useful for analyzing subcellular or single myotubes.